AD>A066  762  NAVAL  OCEANOGRAPHIC  OFFICE  WASHINGTON  D C MARINE  SC— ETC  F/G  8/10 

OCEANOGRAPHY  FOR  LONG  RANGE  SONAR  IN  ATLANTIC  AREA  B FOR  OCTOBE— ETC (U) 

APR  63 

UNCLASSIFIED  NOO-IM-0-103-63  NL 

liHineHn 


END 


5 79 

OW 


in  AO  66762 


iaecinf 


I^CANOOKAmY  roiUONGJANOUpNAR  IN  ATLANTIC 
AltiA  I TOIt  OaOlB  AND  NOVEMBir* 


AUTHOR 


OCEANOGMPMC  OtVEtOfMENT  DIVISION 


^fplonac#  I 
contents  in 


I - AREA:  One-degr«e  quadrangle  2i 


>MZ-PREDICtED  VALUES  FOR  QUADRANGLE  FOR  OCTOBER  AND  NOVEMBER. 
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Sound  Speed  at  Sonar 
Layer  Depth 

Loyer  Depth  Sound  Speed 

Convergence  Zone  (For  a depth  of  approximately  2900  fathoms) 

Speed  at  Bottom  (Fig  4) 

Minimum  Refracted  Angle  (Fig  6) 

Maximum  Refracted  Angie  (Fig  6) 

Average  Angle  *' 

Best  Equipment  Tilt  (D/^)  Angle 

Meon  Horizontal  Speed  for  Best  Tilt  (D/^)  Angle  (Fig  8) 
Initial  Range  (Fig  7) 

Reswept  Surface  Zorte  Width  (Fig  2) 

Slant  Path  Velocity 

Bottom  Bourse  (For  a depth  of  approximately  2900  fathoms) 

Minimum  useful  Inclination  Angle  = Maximum 
^ Refracted  Angle  of  Convergence  + 3*  = 

Predicted  Detection  Range  (Fig  7)  ^ 

Mean  Horizontal  Speed  (Fig  8) 


Near  Surface  Path  Detection 


Range  (Table  I)  (1 2-Knot  Figure  of  Merit  + Target 
Strength  » 215  db) 


INK^ASSIFIED 


mEtaED 

lUIEtrn 

3 

4W  USE  OF  GRAINS  FOR  PARTICOLAR  CONOITIONS<^  ^ ^ ^ ^ ^ ^ 

1 . From  BT  temperature  trace,  d^fl^tiefrte  and  tabulate  sound  speed  at  sonar  depth 

(Vj)  and  at  layer  depth  (V2)  from  Rgure  5.  Tabulate  bottom  (V3)  from  Figure  4. 

2.  Convergence  zone  ^ ' 

a.  Determine  if  convergence  zone  is  possible.  The  differeri^e  between  the 
bottom  speed  (V3)  ai^  speed  at  sonar  depth  (V|)  will  gi>«  o qualitative 
indication  of  convergence  zorte  existence  according  to  w table  below. 

V3  - Vf  (ft/ sec)  Convergence  Zone  Exis^erKe 

Negative  Nor«e 

0~W  Borderline 

>30  Strong 

b.  To  determine  angular  width  and  midpoint  of  totally  refracted  rays  usable 
in  convergertce  zorte: 


(!)  Determine  minimum  ongle  for  totally  refraqted  ray  from  Figure  6 
using  sound  speed  at  sonar  depth  (Vf)  and  souttd  speed  at  layer  depth 
(V2)  (first  vertexing  speed).  With  rto  layer,  the  minimum  oitigla  Is  0*. 

(2)  Determine  moxlmum  angle  for  totally  reacted  ray  from  Figure  d uslrtg 
sound  speed  ot  sonar  depth  and  bottom  sound  ^peed  (V3)  freceitd  tmr- 
texlng  speed)  from  Figure  4.  (Bottom  sound  speed  may  also  be  obtained 
from  souttd  speed  profile  In  Figure  1). 

(3)  Best  tilt  P/t)  ongle  for  convergence  zone  will  be  that  equipment  tlH 
nearest  the  average  of  the  minimum  ottd  maximum  ottgles. 


3.  Bottom  Bounce 


a.  Refracted  ray  angle  (to  the  nearest  degree)  tartgent  to  the  bottom  [Hem 

2 B (2),  above]  plus  3*  determines  the  mlnitmrm  useful  bottom  borme  Roy 
ortgle. 

b.  Use  the  equipment  tilt  P/^)  angle  nearest  to  the  minimum  usefrti  bottom 
bounce  Ray  ortgle  os  computed  In  Item  III  3 a. 

4.  Near  surface  path  detection  range 

a.  Use  Table  1.  ^ 


TABLE  1 MEAN  SURFACE  PATH  DETECTION  RANGE  (KYDS) 
OF  A SHALLOW  TARGET 


Figure  of  merit  plus  target  strength 
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FIGURE  2 RAY  DIAGRAM  FOR  OCTOBER  AND  NOVEMBER  COMPU 
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MiAN  HORIZONTAL  RANOC  (KYOS)  FLAT  BOTTOM 

FIGURE*?  MEAN  HORIZONTAL  RANGE  VS  INITIAL  ANGLE  AND  WATER 
DEPTH  FOR  OCTOBER  AND  NOVEMBER 


MEAN  horizontal  SOUND  SRCEO  IFT/SEC)  FLAT  BOTTOM 


FIGURE  a MEAN  HORIZONTAL  SOUND  SPEED  VS  INITIAL  ANGLE  AND  WATER 
DEPTH  FOR  OCTOBER  AND  NOVEMBER 
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FIGURE  9 NOMINAL  BOTTOM  LOSS 
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BASED  ON  4800  FT/SEC 
SOUND  VELOCITY 
(SEE  FIGURE  3) 


FIGURE : 12  BATHYMETRY 
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FIGURE  13  BOTTOM  CORE  LOCATIONS  AND  LENGTH  OF 
CORE  OBTAINED 


FIGURE  14  12-KC  NORMAL  INCIDENCE  BOTTOM  LOSS 
MEASUREMENTS  IN  tfb 


BOnOM  TOPOGRAPHY 


TtM  ofM  b sttuolwl  on  fh*  touMiwatl  adg*  of  tho  HoHorat  Ab/Mol  Ploin  who** 
rtia  oeoon  bottom  b flat  with  o slopo  of  lorn  than  1 :1000.  Dopthi  In  thb  ana  rai^ 
from  2«780  to  graotor  than  2,900  fathemt  wMi  a Momaunt  on  tho  touthom  o«^ 
rWng  to  a dopth  of  2,532  fathoms.  Bottom  profllas  worn  cemtiuctod  from  data  from 
tho.USS  RHODES  In  1961. 

Tho  dopth  pfofllos,  which  worn  rocordod  In  on  ood-woit  dboetlon.  Indicate 
slope  gpodlenb  of  loss  than  1 degrae.  Thb  was  detennined  by  generalizing  the  slopes 
of  several  randomly  aoloctod  profllas.  Tho  saaoiount  In  the  vicinity  at  25*07'N, 
73*30'W  has  a slo^  of  graotor  then  2 degrees.  No  gradlenb  wore  determined  In  the 
narth-oouth  dboetlon  booeura  the  peritlora  eould  not  bo  rapootod  with  sufficient 


NsMons  of  thb  survey  wore  obtained  with  Loran  A.  Thooe  positions  hove  boon 
corrac^  and  adjusted  to  givao  best  fit.  Position  errors  average  3 miles,  and  vary 
between  1 and  7 miles. 

BIOLOGY 

Oaring  October  and  November  there  b probobly  leu  than  one  whole  per  1,000 
syera  edios.  Seme  whole  shotks  (to  49  fail  bluelln  tunas  ^ 10  faot  long) 

ssey  bo  proaont,.but  thob  coneontratlen  h mdenewn. 


BOTTOM  ACOUSTIC  BROftRTICS 


Th*  earn  tokan  in  this  oraa  vaiy  In  Unglh  to  e nMaimum  of  oknett  9 faal 
and  oeariMad  of  yotloMr  brown  cloy  intarfaoddad  with  distinct  thin  toyars  of 
silt  ondf  In  anna  Iratoneas^  vary  thin  sand  loyars.  Tha  high  porosity  (70  to 
80  %)«  low  dansity^  ond  fina*grainad  cloy  sadimant  peasant  in  this  orao  indl~ 
ootas  poNibla  low  valoeity  sadlwiants  having  o law  acoustic  impadonca.  Hoar- 
avor«  tneiasnad  grain  siza  and  dansity  and  dacraatad  porosity  In  tha  silt  loyars 
indioatas  an  Inosaaoa  in  tha  acoustic  impadonca  af  thM  loyars.  Tha  praaanea 
of  low  valoeity  and  low  acoustic  impad^ca  sodtaants  ganarolly  providas  poar 
raflactivltyj  howawar,  tha  prasanca  of  slit  and  sand  loyars  In  tha  short  casas 
ond  tha  po^bla  prasonoa  of  odditlonol  silt  and  sand  loyors,  known  to  occur  in 
abyssal  ^oln  ragions,  indicatos  that  this  orao  could  provide  good  laflaetlvity. 


Tha  normal  incldanea  12^c  raflaction  loss  rongas  from  a low  of  10  db  to*s 
high  af  18  db  and  shows  thed  anomalously  high  losses  ora  not  found  at  this  high 
haquancy  and graaing  angle.  Assuming  that  raflaction  loss  daciOosas  wHh  da* 
craosinf  fraguancy  ond  grazing  angle  it  would  appear,  on  tha  basis  of  12Hic 
normol  Incidanca  raflectian  less  ond  frem  tha  core  oiMlysis  as  wall  os  horn  tha 
aocasslbiiity  of  tha  orao  to  turbidity  currants,  that  this  orao  would  be  one  of 
good  raflaetivity . 


